Perceptual learning of the type we consider here is a consequence of experience with a class of stimuli. It amounts to an enhanced ability to discriminate between stimuli. We argue that it contributes to the ability to distinguish between faces and recognize individuals, and in particular contributes to the face inversion effect (better recognition performance for upright vs inverted faces). Previously, we have shown that experience with a prototype defined category of checkerboards leads to perceptual learning, that this produces an inversion effect, and that this effect can be disrupted by Anodal tDCS to Fp3 during pre-exposure. If we can demonstrate that the same tDCS manipulation also disrupts the inversion effect for faces, then this will strengthen the claim that perceptual learning contributes to that effect. The important question, then, is whether this tDCS procedure would significantly reduce the inversion effect for faces; stimuli that we have lifelong expertise with and for which perceptual learning has already occurred. Consequently, in the experiment reported here we investigated the effects of anodal tDCS at Fp3 during an old/new recognition task for upright and inverted faces. Our results show that stimulation significantly reduced the face inversion effect compared to controls. The effect was one of reducing recognition performance for upright faces. This result is the first to show that tDCS affects perceptual learning that has already occurred, disrupting individuals' ability to recognize upright faces. It provides further support for our account of perceptual learning and its role as a key factor in face recognition.
Introduction
Perceptual learning refers to an enhanced ability to distinguish between similar stimuli as a consequence of experience with them or stimuli like them, and plays a key role in learning to identify stimuli as specific exemplars of a category, and not confuse one stimulus with another, similar one (e.g. wine experts and wines, or bird watchers and warblers; James, 1890; see Hall, 1980 for a review). We know that people (and other animals) can improve their perceptual skills as a result of experience with stimuli, and recent studies have shown this phenomenon to be responsible for some key perceptual skills that people possess, in particular, that it contributes to their ability to distinguish between faces and recognize individuals. For example, if we pre-expose someone to a set of checkerboards, all of which are produced by imposing random variation on one original prototype checkerboard, then this will have the effect of making them better able to distinguish between exemplars generated in this way -a basic perceptual learning effect. They will now be able to tell two otherwise similar checkerboards apart where once they might have found it difficult to do so, and such pre-exposure improves their ability to identify checkerboards they have been asked to memorize in a subsequent recognition test (McLaren, Leevers, & Mackintosh, 1994) . McLaren (1997) extended this result to show that the same procedures could also produce an inversion effect, with upright exemplars discriminated better than inverted ones. Civile, Zhao, et al. (2014) further developed the case for perceptual learning as a contributor to the face inversion effect (i.e. that upright faces are recognized much better than inverted ones), by showing that these results can be obtained with the kind of old/new recognition paradigm conventionally used in such studies (Diamond & Carey, 1986; Yin, 1969; see Maurer, Le Grand, & Mondloch, 2002 for a review). Participants were trained to categorize (categorization task) checkerboard exemplars from two prototype-defined categories (the pre-exposure phase), before being shown an equal number of checkerboard exemplars (which they had not previously encountered) drawn from either one of the now familiar categories or a novel category, half of which were upright and half inverted. Participants were then tested for recognition of these exemplars after this study phase. The results confirmed the inversion effect for checkerboard exemplars drawn from a familiar category, and its absence for exemplars drawn from a novel category, strengthening the case for perceptual learning contributing to the inversion effect found with faces.
